aside that his laboratory had not succeeded in growing their strain of CHO cells in serum-free media -neither has mine! The following chapters are also descriptions of 'how to', and include descriptions of cell fusion and chromosome sorting, DNA-mediated gene transfer, vector-mediated gene transfer and cloning and expression of cDNAs. These chapters were really a series of (mainly) brief overviews, and I was left unconvinced that such descriptions were really necessary. In particular, these chapters undermined the thesis that the CHO cell is so important since many of the developments described have been largely achieved by using mouse cells! The third, and by far the longest, section is devoted to the genetic systems developed in Chinese hamster cells lines, and is itself further subdivided into sections on intermediary metabolism, cell structure and behaviour, and mechanisms of genetic variations.
Intermediary metabolism in this context appears to be synonymous with nucleotide metabolism, since this topic takes the lion's share with minor coverage of amino acid, protein and mitchondrial metabolism. It is surprising that carbohydrate and lipid metabolism are not addressed at all. This may be of no consequence to the somatic cell geneticist but is it certainly of consequence to the biochemist and particularly the student of biochemistry.
The next major subdivision, entitled 'Cell Structure and Behaviour', demonstrates how Chinese hamster mutants have been useful in providing material for a variety of studies loosely linked by being supramolecular. For the most part these studies are mainly descriptive, reflecting the fact that, while appropriate mutants have been isolated and biochemically characterized, in most instances the analysis has raised more questions than those it has answered.
The final section, 'Mechanism of Genetic Variation', gives a succinct overview of the potentiaf use of Chinese hamster mutants for dissecting the mechanisms of genetic variation in somatic cells. I agree with the authors, that "somatic cell geneticists are only now developing the tools and systems required to investigate mechanisms of genetic variation in detail". This is the book's main strength and perhaps it's greatest weakness: there is still more promise from the Chinese hamster cell system than performance.
In conclusion, it is useful reading for a biochemist, but not essential. The CHO cell line may well be the somatic cell geneticists' E. coli, but it is the E. coli of the 1960s rather than the 1980s, albeit with outstanding promise for the 1990s. The authors' were clearly aware of one anothers' contributions and I congratulate Michael Gottesman on his achievement. At 10 pence a page it is an expensive investment which I imagine only the most resolute somatic cell geneticist would make. For biochemists wishing to keep abreast of somatic cell genetics there are more modest investments available: dip into this volume in your library. This volume contains 21 papers, most of which were presented at a conference held in Bielefeld in June 1984. The aim is to survey the present status of different methods for the analysis and characterization of proteins. Analytical methods predominate: four chapters are devoted to amino acid analysis using h.p.1.c. and precolumn-derivitization, and others deal with peptide sequencing, control of a sequencer by a personal computer, computer applications to sequence data and structure prediction, and the determination of membrane protein secondary structure by Raman spectroscopy. Purification methods are reviewed in chapters on immobilized metal ion affinity chromatography, dye ligand chromatography, h.p.1.c. using ion exchange, and fast protein liquid chromatography. The remaining subjects covered include: peptide and oligonucleotide synthesis, nucleic acid sequencing, immunoassay of proteins, protein modification and cross-linking and fluorescence-activated cell sorting.
The result is a heterogeneous mixture. The chapters vary from the very general (immunoassay is covered in 16 pages) to very specific experimental descriptions, e.g. separation of CNBr-generated peptides of cytochrome P-450 reductase.
The heterogeneity is emphasized by the use of camera-ready typescripts which differ in style and organization and by the apparently random order of the topics. The title may also be misleading as few of the chapters contain details of experimental procedures and some of the methods are reviewed in a restricted way, for example, the chapter on dye ligand chromatography is confined to the products of the Amicon company. The volume is relatively up-to-date and contains many interesting and useful items, but, overall, it is a hotchpotch and is probably suitable only for the library with money to spare.
B. WISDOM
The Physical Chemistry of Membranes BRIAN L. SILVER Allen and Unwin, London, 1985. p p . 396, f45.00
In the 1960s, physical chemists became interested in biomembranes and model membranes. Various physical techniques were vigorously applied both to model membranes, biological membranes and their associated molecules including the lipids, proteins and cholesterol. The physical techniques included i.r. spectroscopy, calorimetry, X-ray and electron diffraction, fluorescence and n.m.r. spectroscopy. This began to provide information about phase transitions of lipids in membranes and to develop the conVol. 14 cept of fluidity. Measurements of diffusion of both lateral and rotational motion of proteins were made. The ordering effects of cholesterol was studied and later, in the 197Os, information was obtained on detailed protein structures, e.g. bacteriorhodopsin.
In this book, Professor Brian Silver, of the Israel Institute of Technology, sets out to consider the literature and the basic ideas underlying biomembrane structures, with an emphasis on physical chemistry. He gives an account of what physical chemistry has to say about the structural, electrical and transport properties of biological membranes and their model -the lipid bilayer. His chosen theme is the role of force and entropy in maintaining biomembrane organization. His chapters include: Studies on the Solid State Structure of Lipids, Phase Transitions, Hydrated Bilayers, Micelles and Vesicles, Order and Disorder, Thermodynamics, Forces, Proteins and Cholesterol Equilibria and Transport, as well as Fluctuations, Channels and Irreversible Thermodynamics. I think he covers the various topics well. Silver points to the many problems remaining to be solved relating membrane function to structure, particularly for an understanding of membrane transport at the molecular level. The chapters are liberally illustrated with clear diagrams.
I like the personal approach that Silver adopts throughout the book, which helps to give the book its own special character. Where there are different interpretations of experimental data, as indicated in the boundary-lipid annulus discussions, Silver gives both sides of the various arguments.
In general this is a useful book for the physical chemist interested in biomembranes. It is very much up to date with the scientific literature and will serve as a useful reference for the biochemist. Pertussis toxin is becoming an increasingly popular tool for examining whether receptor-mediated biochemical or physiological responses occur via the inhibitory nucleotidebinding protein N, . As such it is now widely used by investigators (including myself) who start out with little knowledge of the field of bacterial toxins or ADP-ribosylation. For these people in particular I can vouchsafe that this book will be extremely useful. However, as many of the chapters cover current research topics, and the field is moving very rapidly, the usefulness will be limited to a year or so. Some chapters are of more general interest, including the first by Munoz on the biological activities of pertussis toxin. The chemical structure and its relationship to the mechanism of action of pertussis toxin is discussed by Ui, and is followed by several of the major studies which have used the toxin to elucidate the molecular mechanisms of inhibition of adenylate cyclase, and as an aid to the purification of N, (chapters by Birnbaumer et af. and Rodbell). There follow several chapters relating to adenylate cyclase inhibition by specific agonists, including somatostatin, dopamine and enkephalins, which bear an odd resemblance to each other, as the investigators have all done similar experiments with pertussis toxin and guanine nucleotide analogues, but using different agonists in different tissues. There is a large amount of overlap, with the receptor-mediated adenylate cyclase systems and the subunits of N, and Ni as well as certain key experiments being described many times over. The book ends with two distinct chapters by Wolff and by Hewlett et al., who describe yet another extraordinary toxin produced by Bordetella pertussis, an extracellular adenylate cyclase. Like pertussis toxin, it can also enter cells, where it raises cyclic AMP levels directly, without the mediation of nucleotide-binding proteins.
Several points from this book have made an impression on me; firstly, as shown by Ui, it would appear that not all the biological effects of pertussis toxin are mediated by its ability to ADP-ribosylate substrate proteins. This should be a warning to those using it in biochemical experiments with intact cells. Secondly, as proposed by Rodbell, the a-subunit of Ni may act as a true intracellular messenger, being free to move from the cell membrane into the cytoplasm.
Despite the short-comings of this book, associated with the repetitive nature and overlap between chapter, I would recommend it to all pertussis toxin afficcionados. The protein described in this excellent monograph was first discovered in 1948 but, under the uninspiring name of 'coldinsoluble globulin', attracted little research interest and appeared to have no special function. Thirty years later, in 1978, the protein was renamed "fibronectin' (fibra = fibre, nectere = to connect). Since then knowledge of its structure and function has escalated, so much so that, although there have been several excellent reviews, it does indeed merit this monograph.
Fibronectin is a prime example of the structure-function relationship of proteins, and this is clearly and superbly illustrated in the encompassing ten chapters which follow a logical progression. After a brief historical review, there are several chapters concerning the detailed primary sequence, domain structure and physicochemical characteristics of fibronectin. These are followed by a description of the biochemical interactions which occur between fibronectin and other major macromolecules, notably heparin, fibrinogen and fibrin. Finally, there are four topics illustrating the physiological manifestations of the structural domains and their macromolecular interactions: fibrin formation, platelet function, phagocytosis and wound repair.
The monograph is the fifth volume in the series on haematology and therefore focuses on plasma fibronectin. However, since this soluble form of fibronectin is the prototype for the fibronectin both on the surface of cells and in the extracellular matrix, the monograph is not only of interest to haematologists and clinicians but also provides an excellent manual which is a must for all those involved in fibronectin research. The book is extremely readable, providing detailed information on fibronectin with many up-to-date references. It also stimulates the reader to learn more about this fascinating and unique protein S. R. AYAD
